Delivery of hypoxia-inducible VEGF gene to rat islets using polyethylenimine.
Islet transplantation is a promising strategy for treatment of diabetes. However, islets are exposed to hypoxia in the process of isolation and transplantation and prone to apoptosis. Vascular endothelial growth factor (VEGF) gene transfer is one of the promising strategies to address this problem. However, VEGF expression in the cells under normoxia is undesirable since it may induce pathological angiogenesis. Therefore, VEGF expression should be regulated to avoid this problem. In this study, hypoxia-inducible VEGF gene was transferred to islets using a non-viral carrier. Rat islets were transfected with high molecular weight PEI (25 kDa, PEI25K), low molecular weight PEI (2 kDa, PEI2K), and polyamidoamine dendrimer (PAMAM). PEI25K had higher transfection efficiency to rat islets than PAMAM or PEI2K. The hypoxia-inducible gene expression vector, pRTP801-Luc or pRTP801-VEGF was transferred to rat islets using PEI25K. Transfection assay with pRTP801-Luc showed that luciferase expression was induced in rat islets under hypoxia. In addition, transfer of pRTP801-VEGF showed that VEGF gene expression was higher under hypoxia than normoxia in rat islets. In conclusion, delivery of pRTP801-VEGF using PEI25K induces VEGF level specifically under hypoxia and may be useful for the development of anti-apoptotic strategies for islet transplantation.